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ELECTRIC COOKING RANGE HAVING
NEW SAFETY FEATURES

2. BACKGROUND OF THE INVENTION

This invention relates to an electronic cooking range
having a door interlocking switch circuit for controlling a
microwave generation device of the electronic cooking
range safely, the interlocking switch circuit of said electronic
range enabling an increase in efficiency of examination time,
constituting switches for opening and closing mechanism of
doors with low capacity switches, thereby improving safety.

FIG. 9 1s a perspective view of the electronic cooking
range 135, wherein 10 is a door, 16 is a microwave generation
device provided therein, 17 is a cooling fan, and 18 is a
power transformer. FIG. 10 shows a main part of a section
taken on line 10—10 in FIG. 9 and indicates an interlocking
switch circuit mechanism at the inside of the door 10.
Generally, the interlock switch circuit is provided with three
switches, a monitor switch 1 at connected point b, a primary

switch 2 at connected point a, and a secondary switch 3 at
connected point a.

In this case, the monitor switch 1 among them a switch
which informs a CPU (central processing unit) of a detection
of the opening or closing of the door 10 and is adapted to
~operate prior to operations of the primary switch 2 and the
secondary switch 3. In other words, the monitor switch 1 is
constituted to open before the primary switch 2 and the
secondary switch 3 open when the door 10 is closed, and to
close after said primary switch 2 and the secondary switch
J close when the door 10 is opened. The primary and the
secondary switches 2 and 3 are, respectively, safety switches
on power supply line and detect the opening and closing of
the door 10 through an inner and circuit. Thus, the inter-
locking switch circuit of the electronic range is opened or
closed mechanically in a certain order when the door of the
electronic range opens or closes for maintaining safety at the
time of 1its use.

In FIG. 10, the operation thereof is as follows.

When the door 1s closed, a hook link 4 urges a button 1A
through an arm 11 of the monitor switch 1 by a lower top end
4B thercof, whereby the monitor switch 1 is on (the door
opens) at first. Then, when the button 2A is urged by the top
end 4 of the hook link 4, the primary switch 2 is on (the door
closes) whereby the switch lever 12 rotates to urge a button
3A, thereby being on (the door is closed) the secondary
switch 3. Reversely, when the door 10 is opened, the monitor
switch 1 is on (the door opens) last after primary switch 2
and secondary switch 3 are off (the door opens). Thus, even
if the switch does not work, the electronic range is separated
from DC current completely to maintain safety. Further, 6 is
a door-open lever, 7 is a door-open button and 8 is a spring.

FIG. 7 is a block diagram which shows a constitution of
the inner circuit of the electronic range 15, 21 is a micro-
computer, and 22 is a ROM (read only memory) of the
microcomputer 21 wherein programs for control of the
electronic range are stored. The numeral 23 is a timer, 24 is
an operation part and 235 is an indicator which indicates
several kinds of parameters such as heating times and the
like.

FIG. 8 is a circuit drawing which shows the constitution
of the microwave generation device 16 and a power supply
circuit thereof, and 16a is a microwave generation part, 165
is a cathode heating coil for heating the cathode of the
microwave generation part 16g, 16¢ is a high voltage
generation coil for applying the high voltage to a plate of the
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microwave generation part 164, and 31 is a fuse inserted into
the power supply line.

Since the monitor switch 1, primary switch 2 and sec-
ondary switch 3 of the above conventional electronic range
uses comparatively large current capacity switches respec-
tively as much as at least 15 ampere, safety measures have
to be taken. Particularly, in the electromic range for foreign
countries, examinations of breaks, welding for said monitor
switch 1, primary switch 2 and secondary switch 3 are
obligated in order to satisfy the safety rules for sales such as
the UL standards in the United States of America and the like
at the time of shipment from factories.

This examination 1s performed respectively to said moni-
tor switch 1, primary switch 2, and secondary switch 3 with
two kinds of testers having a door hook form. The exami-
nation of the primary switch 2 1s an examination for con-
firming that the microwave generation device 16 does not
operate when the primary switch 2 is on by jig having said
door-hook form. Further, the examination of the secondary
switch 3 1s an examination for confirming that the micro-
wave generation device 16 does not operate when the
secondary switch 3 is on by jig having said door-hook form.
Still further, the examination of the monitor switch 1 is an
examination for confirming that the power supply is burned
out by operation of a break or fuse of the power with a jig
having said door-hook form (the jig used in this case is a jig
which makes the primary switch 2 on used at the time of

examination of said primary switch 2 and a jig which makes
the secondary switch 3 on and maintains the monitor switch
1 in closing state).

Since the conventional electronic range consists of the
above, the examination at the time of the shipment from the
factory must be performed by using not less than two kinds
of jigs. Accordingly, it takes not only a long period of time
for mounting or removing the jig, but also the examination
process becomes complicated, including a decrease in safety
and an increase 1n product cost.

In addition, since the switches which make up the inter-
locking switch circuit of the door use comparatively large
current capacities such as 13A or so for driving the micro-
wave generation device 16, a bold wire must be used,
thereby causing a decrease in the safety of the electronic
range due to proceeding of parts for large capacity switch
mechanism and the corresponding increase in product costs.

3. SUMMARY OF THE INVENTION

This invention has been made to overcome the above
problems and 1ts object 1s to obtain an electronic range
provided with an interlocking switch circuit having an
improved examination efficiency and an improved safety at
the time of opening and closing of the door.

The electronic range according to this invention is char-
acterized by:

an electronic cooking range which 1s provided with: a
microwave generation device for generation of a micro-
wave, an interlocking circuit consisting of a monitor
switch, primary switch and a secondary switch which
are switched on/oif by opening or closing of a door for
control of operation/nonoperation of the microwave
generation device; an operation part for setting the
above various kinds of cooking parameters; an indica-
tor which indicates various kind of cooking parameters
set by the operation part; and a control part which
controls said microwave generation device, operation
part and indication part; and heats the food material by
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microwave heating; said electronic cooking range is
characterized by: door switches which are switched
on/off by opening or closing of the door; a second relay
contact set is place on said secondary switch; a control
means of the relay contact point which controls said
secondary relay contact point based upon whether said
door switch is on or off; a special mode transferring
means for transferring said control means to the special
mode; an outer relay contact point control means which
turns the secondary relay contact point on/off by opera-
tion from the outside when said control means transfers
to the special mode to the special mode transferring
means; and an indication control means of the opening
and closing state which distinguishes opening state and
closing state of the door based upon on/off of said door
switch and indicates the distinguished opening or clos-
ing state on an indicator.

In addition, the electronic cooking range according to this

invention is provided with:

a microwave generation device for generation of a micro-
wave;

an interlocking switch circuit which consists of a monitor
switch, primary switch and a secondary switch which
are on/off by opening or closing of a door for control of
operation/nonoperation of the microwave generation
device;

an operation part for setting the above various kinds of
parameters;

an indication part which indicates various kinds of cook-
ing parameters set by the operation part; and

a control part which controls said microwave generation
device, operation part and indication part; and

heats the food material by microwave heating;

~ said electronic range is characterized by:

a monitor low capacity switch, a primary low capacity
switch and a secondary low capacity switch having
a lower current capacity respectively than said each
switch which is arranged at each arranged position of
each switch of said monitor, primary and secondary
and are on/off by each door opening or closing
mechanism;

a detection means of the on/off signal which detects the
on/oft signal due to the door opening mechanism of
each low capacity of the monitor, primary and sec-
ondary; and

a switch on/off control means which turns each switch
of said monitor primary and secondary on/off based
upon the on/off signal detected by the on/off signal
detection means. |

In the electronic range of this invention, since the on/off
secondary relay contact point can be operated from outside
by setting the secondary relay contact point in place of the
secondary switch and transferring to the special mode, the
jig for “on” of the secondary switch which was used at the
time of the examination becomes unnecessary, and accord-
ingly only one jig is necessary, whereby examination steps
can be decreased. Accordingly, examination efficiency is
improved by decreasing handle working, whereby the
decrease in safety due to handling operation can be pre-
vented.

In addition, in the electronic range of this invention, the
on/oft of each lower capacity switch due to the door opening
and closing mechanism based upon the on/off signal detec-
tion means is detected and each switch of the primary,
secondary and monitor to which the current source terminal
1s connected or shortened respectively is on/off due to switch
on/off means based upon the detection signal thereof.
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Further, in the electronic range of this invention, switch-
ing on/off of each low capacity 1 switch due to door opening
and closing mechanism is detected by on/off signal detecting
means, whereby each switch of the primary, secondary and
monitor switch which connects or shortens to the current
source terminal, is on/off by switch on/off control means
based upon said detecting signal.

In the interlocking switch circuit as described above,
since each monitor low capacity switch, primary low capac-
ity switch and secondary low capacity switch having low
current capacity arranged at the on/off position due to the
door opening mechanism of the electronic range provided
dependently from said electronic range door respectively
can be used in place of the monitor, primary and secondary
switches, the preparation cost thereof is decreased because
a hgh safety low current capacity switch can be used and the
switchboard also becomes cheap. In addition, since small
capacity wiring materials connected to each low current
capacity switch (monitor, primary and secondary), safety is
improved in comparison to the use of bold wiring materials
and the preparation cost thereof is also lowered. Further, the
conventional three switches which turn the power supply
source on/off can be collected on a control board at a most
stable position in design and wired in the shortest distance.
Accordingly, it is easy to prepare and improves the safety in
design, thereby enabling cost decreases.

4. BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a circuit block diagram, which shows a con-
figuration of the electronic circuit of the electronic range
according to an embodiment of this invention.

FIG. 2 is a block flow diagram which shows an exami-
nation of the secondary switch in the electronic range
according to an embodiment of this invention.

FIG. 3 is a block flow diagram which shows a detection
of the monitor switch of the electronic range of an embodi-
ment of this invention.

FIG. 4 is a flow diagram which shows a door switch of the
electronic cooking range according to an embodiment of this
invention.

FIG. 5 is a concept view which shows an interlocking
switch circuit of the electronic range according to an
embodiment of this invention.

FIG. 6 1s a schematic circuit wiring diagram which shows
an embodiment configuration of the interlocking switch
circuit in FIG. 5.

FIG. 7 is a clock diagram which shows an electronic
circuit of the conventional electronic range.

FIG. 8 1s an electronic circuit diagram which shows a
configuration of a microwave generation device and a power
supply source thereof in the conventional electronic range.

FIG. 9 is a perspective view of a conventional electronic
range.

FIG. 10 i1s a sectional view taken on line 10—10 in the
conventional electronic range shown in FIG. 9.

5. DETAILED DESCRIPTION OF THE
INVENTION

The preferred embodiment of this invention will be here-
after described with reference to the accompanying draw-
ings.

FIG. 1 is a block diagram which shows a configuration of
an electronic circuit of the electronic range according to this

embodiment. Parts in FIG. 1 which are substantially the
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same as those tllustrated in FIG. 7 and FIG. 8 are shown with
the same numbers in FIG. 7 and FIG. 8, but the explanations
thereof are omitted. The numeral 35 is a door switch which
detects the opening and closing of the door 10. The door
switch 33 is connected to a fixed terminal of an input port
(not shown) of the microcomputer 21 (control part, relay
contact point control means, special mode transferring
means, outside relay contact point control means, opening
and closing state indicating control means). The block flow
diagrams illustrated in FIG. 2 to FIG. 4 are stored in ROM
(read only memory) 22 of the computer 21 as a program. The
numeral 36 is a base current control resistance of a relay
driving transistor 37. The numeral 38 is a secondary relay
circuit, a contact point 38a of said secondary relay circuit 38
being used as a secondary switch. At normal use, a contact
point 38a of the secondary relay circuit 38 is controlled by
the microcomputer 21 so that it may be open when the door
switch 35 detects the “opening” of the door 10, which may

be closed when the door switch 35 detects the ““closing” of
the door 10.

The operation at the time of examination with regard to
the monitor switch 1, primary switch 2 and secondary switch

3 (in this embodiment, a contact point 38a of the secondary

relay circuit 38 of the electronic range of this embodiment)
1s described as follows.

FIG. 2 1s a flow diagram which shows a detection of the
secondary switch, FIG. 3 1s a flow diagram which shows the
detection of the monitor switch 1 and FIG. 4 is a flow

diagram which shows a confirmation of the detection of the
door switch.

The detection of the primary switch 2 is to confirm that
the microwave generation device 16 does not operate when

the primary switch 2 is on by means Df jig having a form
door hook.

Next, the examination of the secondary switch is
described with reference to the flow diagram of FIG. 2. In
step S1, a setting of the special mode is performed. The
setting of this special mode is performed by the operation of
a fixed key of an operation board 24. In the next step S2, an

on’ instruction of the secondary relay 38 is input by another
key operation of the operation part 24 and a coil of the
secondary relay 38 is excited by a relay driving transistor 37,
a contact point 38a of the secondary relay 38 thereby being
closed. In this case, the “on” jig of the primary switch 2 is
In a setting state and the fact that the microwave generation
device 16 does not operate even if a contact point 38a of the
secondary relay 38 is closed, must be confirmed. Accord-
ingly, the jig is not used in this examination.

An examination of the monitor switch 1 is next described
with reference to the flow diagram of FIG. 3. In step S11, the
special mode is set. The set of this special mode is performed
by the operation of a fixed key of the operating part the same
as 1n step S1 of FIG. 2. In the next step S12, “on” or “off”
of the primary switch 2 is judged by a jig having a door hook
form. When the primary switch 2 is on, the coil of the
secondary relay 38 is excited by the relay driving transistor
37 under a condition that “on” instruction of the secondary
relay 38 is input by another key operation of the operation
part 24 by further step 13, thereby a contact point 384 of the
secondary relay 38 1s closed. In this case, together with the
confirmation that the “on” jig of the primary switch is in
setting state and that the microwave generation device 16
does not operate because a contact point 38a of the second-
ary relay 38 is closed, the monitor switch 1, primary switch
2 and a contact point 38¢ of the secondary relay 38 do not

weld, because fuse 31 is cut by melting, should be also
confirmed.
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Further, the examination of the door switch 35 will be
described with reference to the flow diagram of FIG. 4. In
step S21, a special mode is set. The setting of this special
mode 1s performed by the operation of a fixed key of the
operation part 24, the same as step S1 of FIG. 2. In the next
step S22, the opening and closing of the door 10 is detected
by the door switch 35. by opening and closing the door 10
and then opening and closing of the door 10 which is
detected by the door switch 35 is distinguished in step S23
whereby “opening” sign or “closing” sign is indicated on the
indicator 25 corresponding to the result distinguished. The
indication “0000” means “opening” of the door 10 and the
indication “1111” which means “closing” is indicated on the
indicator at the special mode.

In this embodiment, as described above, since the sec-
ondary switch 1s constituted so as to be openable the “on/off”
of a contact point 38a of the secondary relay 38 indepen-
dently from outside by the secondary relay 38 independently
from outside by transferring the ordinary mode to the special
mode by the operation of a fixed key of the special board 24
at the time of the examination together with replacing the
secondary switch to a contact point 38a of the secondary
relay 38, such jigs as one for “on” of the conventional
secondary switch and another one which maintains the
monitor switch 1 closed together with “on” of the secondary
switch 3, becomes unnecessary whereby the kinds of j J1gs
used at the time of examination decrease to increase exami-
nation efficiency.

Although the opening and closing indication of the door
in the above embodiment is shown by symbols or numeral
values, the door opening or closing may be indicated by

LCD (liquid crystal device) and the like in general.

An embodiment of this invention will be described with
reference to the drawings as follows.

FIG. 5 1s a concept view which shows interlocking switch
circuit of the electronic range of this embodiment. In FIG. 5,
the same or corresponding parts as in FIG. 8 are described
with the same numbers and their descriptions are omitted. In
FIG. §, 64 1s a microcomputer board and consists of a fuse
53, power supply connecting terminals 51, 52, source con-
vention circuit (not shown) which converts an AC current
source to a 5 volt DC source, CPU, ROM, RAM (random
access memory), mput port, output port, output terminal to
the high frequency generation device 16, and the like. The
numeral 65 is a small current capacity switch, such as a
primary low current capacity of 100 mA or so, connected to
the fixed port terminal of input port 64a of the microcom-
puter, and 66 and 67 are respectively a monitor low capacity
switch and a secondary low capacity switch likewise. The
primary low capacity switch 65, monitor low capacity
switch 66 and secondary low capacity switch 67 are installed
around the door (not illustrated) to the electronic range,
these switches being on/off in a fixed switch opening order
previously determined by the door opening mechanism
described above.

The on/off signal detecting means consists of the primary
low capacity switch 65, monitor low capacity switch 66,

secondary low capacity switch 67 and a microcomputer 83
described hereafter.

FIG. 6 is a schematic circuit wiring diagram of the
interlocking switch circuit of the electronic range shown in
FIG. 3. In FIG. 6, the same or the parts corresponding to
FIG. 5 are described with the same numbers as in FIG. § and
the descriptions thereof are omitted. In FIG. 6, 71 is a
voltage drop transformer which converts the commercial AC
power which connects source connecting terminals 51 and
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52 to a lower AC power, and 72 is a diode bridge circuit
which converts the output of the voltage drop transformer 71
to a direct current. The numeral 73 is a primary relay coil
connected to the primary low capacity switch 635 in series, 74
1§ a monitor relay coil connected to the monitor low capacity
switch 66 in series and 75 is a secondary relay coil which is
connected to the secondary low capacity switch 67 in series.
In addition, 76 is a transistor which excites the primary relay
coil 73, 77 is a transistor which excites the monitor relay coil
74 and 78 is a transistor which excites the secondary relay
coil 75. The numeral 79 is a resistance for controlling a base
current which controls a base current of the transistor 76, 80
i1s a resistance for controlling transistor 77, and 81 is a
resistance for controlling a base current which controls a
base current of the transistor 78. The numeral 83 is a
microcomputer, fixed terminals of an output port 82 of said
microcomputer 83 being connected with each end of the
resistance for said base current control 79, 80, and 81
respectively.

Numeral R1a is a primary relay contact point closed by
excitation of the primary relay coil 73, R2b is a monitor
relay contact point which becomes open by excitation of the
monitor relay coil 74 and R3a is a secondary relay contact
point closed by excitation of the secondary relay coil 75, the
primary relay contact point R1a, monitor relay contact point
- R2a and secondary relay contact point R3a being provided
with the same current capacity as conventional primary
switch 2, monitor switch 1 and secondary switch 3, respec-
tively.

The switch on/off’ control means consists of each relay
contact point R1a, R2b, and R3a of the primary, monitor and
secondary, and each relay coil 73, 74 and 73 thereof, and the
microcomputer 83.

The operation is next described as follows.

In the interlocking switch circuit of this electronic range,
when the door of the electronic range is opened or closed,
the primary low capacity switch 65, monitor low capacity
switch 66 and secondary low capacity switch 67 arranged at
the door of the electronic range in a fixed order by opening
and closing mechanism of the door is on/off, whereby this
on/off signal 1nput to the microcomputer 83 confirms the
on/off of the primary low capacity switch 65, monitor low
capacity switch 66 and secondary low capacity switch 67
having low current capacity arranged at the door of the
electronic range. Since the relay contact point is controlled
by on/off of these switches, and the interlocking swiich
circuit 1s constituted by this relay contact point, and a
commercial AC power connects the power connecting ter-
iinals 51, 52 thereto and the microwave generation device
16 are controlled so as to be connected or cut off, the wiring
materials for connecting to the primary low capacity switch
65, monitor low capacity switch 66 and secondary low
capacity switch 67, respectively arranged at the door, have
only to be a slender wiring material having a low capacity
and the processing of the wiring material around the door of
the electronic range is also simplified, whereby improve-
ment 1n safety and a decrease in preparation costs due to a
simplification in preparation can be obtained.

On the other hand, since there is no need to arrange the
primary relay contact point R1a, monitor relay contact point
R2b and secondary relay contact point R3a arranged the
door of the electronic range having the same current capac-
ity as conventional one and a bold wiring having a large
current capacity can be wired at the shortest distance in the
best position for satety whereby a mechanical design having
a high safety can be obtained.
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Furthermore, since the primary low capacity swiich 63,
monitor low capacity switch 66, secondary low capacity
switch 67, and the primary relay coil 73, monitor relay coil
74, secondary relay coil 75 are connected respectively in
series, the on/off state of the primary low capacity switch 65,
onitor low capacity switch 66, and secondary low capacity
switch 67 relate directly to the excitation conditions of the
primary relay coil 73, monitor relay coil 74, secondary relay
coil 75. Accordingly, this circuit has improved reliability and
safety.

In this embodiment, although an example wherein a relay
contact point and a relay coil are used as a switch on/off
control means 1s 1llustrated, a switch on/off control means
wherein a track and a photo-coupler are combined may be
used in place of the relay contact point and the relay coil.

This invention provides the following effects.

Since the interlocking switch circuit of the electronic
range is possible to turn on/off the secondary relay contact
point from outside by providing the secondary relay contact
point in place of the secondary switch, and further providing
a special mode thereby transferring the ordinary mode to the
above special mode, the jig “on” of the secondary switch is
not necessary, whereby the use of jig at the time of the
examination decreases to shorten the time of the examina-
tion step. Accordingly, examination efficiency is improved
by the decrease of the handling operation thereby overcom-
ing the reason of safety decrease.

In addition, according to this invention, since the primary
low capacity switch, monitor low capacity switch and sec-
ondary low capacity switch having a low current capacity
arranged at the door are on/off by the opening and closing

mechanism of the door in the electronic range whereby the
interlocking switch circuit can be constituted by three

switches which perform the connection or the shortening of
the power supply terminal at the safest position arranged
independent from the door based upon the above signal.
Accordingly, the processing of the wiring becomes easy and
production Iabor can be lessened and the safety of the
interlocking switch circuit can be improved by using a low
capacity switch at the vicinity of the door.

What is claimed is: |

1. In an improved electronic range, having a housing with
a chamber for materials placed therein, and a door, for the
microwave heating of said materials, such as food, and
having a microwave generation device 16 for generating
microwaves, and interlocking switch circuit including a
monitor switch 1, a primary switch 2, and a secondary

switch 3, which are of the on/off type by opening and closing

of said door 10 for safely controlling the operation/non-
operation of said microwave generation device 16, and
operation part 24 for setting information, and indication part
23 for indicating said information set by said operation part
24, and a control part 21 for controlling said microwave
generation device 16, said operation part 24, and said
indication part 25, the improvement comprising:

a door switch 33 of the on/off type generated by opening
and closing of said door 10;

a secondary relay contact point 38a located at a position
analogous to where said secondary switch 3 of a
conventional microwave oven 1s generally located; a
relay control means for controlling the secondary relay
contact point 382 based on the on/off operation of said
door switch 35;

a special mode transferring means for transferring said
control part 21 to the special mode transferring means;

a relay contact point control means for turning on/off said
secondary relay contact point 38a by said control part
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21, when said control part 21 is transferred to the said information set by said operation part 24, and a control

special mode by said special mode transferring means; part 21 for controlling said microwave generation device 16,

and said operation part 24, and said indication part 25, the
indication control means for the opening and closing state improvement comprising:

of the opening and closing of said door which distin- > a monitor low capacity switch 66, a primary low capacity

guishes the opening or closing state of the door based switch 65, and a secondary low capacity switch 67,

upon the on/off condition of said door switch 33 and for
indicating said door’s operational state to the indication
part 25; whereby the use of special jigs for testing to
check one or more switches is no longer required, and 10
thus productivity in the manufacture of said electronic
range is greatly improved.

each having a lower current capacity than each of said
monitor, primary and secondary switches which are
located generally near and inside of said door, and are
operational by the on/off position by the opening and
closing mechanism of said door 10;

2. In an improved electronic range having a housing with - an on/off signal detecting means for detecting an on/ofl
a chamber for materials placed therein, and a door, for the signal of the door opening and closing mechanism of
microwave heating of said materials, such as food, and 15 each of said low capacity monitor, primary and sec-
having a microwave generation device 16 for generating ondary switches; and
microwaves, and interlocking switch circuit including a a switch on/off control means for performing the on/off
monitor switch, a primary switch, and a secondary switch, operation of said monitor, primary and secondary
which are of the on/off type by opening and closing of said switches, based upon a detected on/off signal by the
door 10 for safely controlling the operation/non-operation of 20 on/off signal detecting means.

said microwave generation device 16, and operation part 24
for setting information, and indication part 23 for 1ndicating &k k ok ok
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